1 /12 



BsaBI 

BsaBI 

Bglll 



s Ndel Eco57I Hindi Aval 

5041 TTTTGTTTAACTTTAAGAAGGAGATATACATATGGCTGAAGGGGA AATCACCACCTTTACAGCGTTAACGGAGAAATTTAACCTTCCGCC 
AAAACAAATTGAAATTCTTCCTCTATATGTATACCGACTTCCCCT TTAGTGGTGGAAATGTCGCAATTGCCTCTTTAAATTGGAAGGCGG 



.131 CGGGAATTACAAAAAACCCAAGCTTCTTTACTGCAGTAACGGAGG ACACTTCCTGCGAATTCTGCCAGATGGCACAGTAGATGGGACTCG 
GCCCTTAATGTTTTTTGGGTTCGAAGAAATGACGTCATTGCCTCC TGTGAAGGACGCTTAAGACGGTCTACCGTGTCATCTACCCTGAGC 

+2 gAspArgSerAspGlnHisIleGlnLeuGlnLeuSerAlaGluSer ValGlyGluValTyr IleLysSerThrGluThrGlyGlnTyrLe 



+2 uAlaMetAspThrAspGlyLeuLeuTyrGlySerGlnThrProAsn GluGluCysLeuPheLeuGluArgLeuGluGluAsnHisTyrAs 



5311 TGCCATGGACACCGATGGGCTTCTGTATGGCTCACAGACGCCTAA CGAAGAATGCTTGTTTCTAGAAAGACTAGAAGAAAACCATTACAA 
ACGGTACCTGTGGCTACCCGAAGACATACCGAGTGTCTGCGGATT GCTTCTTACGAACAAAGATCTTTCTGATCTTCTTTTGGTAATGTT 



irTyrlleSerLysLysHisAlaGluLysAsnTrpPheValGly LeuLysLysAsnGlySerCysLysArgGlyProArgThrHisTy 



5401 CACGTACATATCGAAAAAACATGCAGAGAAGAACTGGTTTGTAGG CCTTAAAAAAAATGGTTCCTGTAAGCGTGGACCACGGACTCACTA 
GTGCATGTATAGCTTTTTTGTACGTCTCTTCTTGACCAAACATCC GGAATTTTTTTTACCAAGGACATTCGCACCTGGTGCCTGAGTGAT 



+2 rGlyGlnLysAlalleLeuPheLeuProLeuProValSerSerAsp *** 



Sail Xmalll 
Sad EcoRI Sad Hindi I Xhol 

Ecll36II BamHI Ecll36IIHincI IHindl II NotlAval 



TGGCCAAAAGGCTATCTTGTTCCTGCCACTACCAGTGAGCTCCGA CTAAGGATCCGAATTCGAGCTCCGTCGACAAGCTTGCGGCCGCAC 
ACCGGTTTTCCGATAGAACAAGGACGGTGATGGTCACTCGAGGCT GATTCCTAGGCTTAAGCTCGAGGCAGCTGTTCGAACGCCGGCGTG 



CHEMICALLY SYNTHESIZED haFGF GENE AND 
CORRESPONDING AMINO ACID SEQUENCE 



FIG. 1 



2/12 



FGF fr HUMECGFB TTC GCC CTG ACC AAG AAT CTG CCT CCA 

haFGF 155 TIT GCG TTA ACG AAA AAC CTT CCG CCC 

Koaminoacid 009 Oil 012 013 015 017 018 019 020 

Phe Ala Leu Thr Lys Asn Leu Pro Pro 

FGF fr HUMECGFB AAG AAG AAA CTC CTC TGT AGC GGG GGC 
haFGF 155 ^AAA AAA AAG CTT CTT TGC AGT GGA GGA 

No amino acid ^, 024 025 027 028 029 031 032 034 035 
Lys Lys Lys Leu Leu Cys Ser Gly Gly 

FGF fr HUMECGFB AGG ATC CTT CCG GTG ACA AGG GAC AGG 
haFGF 155 CGA ATT CTG CCA GTA ACT CGC GAT CGC 

N2 amino acid 039 040 041 042 046 049 050 051 052 

Arg He Leu Pro Val Thr Arg Asp Arg 

FGF fr HUMECGFB AGC CAG AGT GCG GTG GGG GTG ATA AGT 

haFGF 155 TCC CAA TCG GCC GTT GGA GTC ATC TCG 

N° amino acid 053 060 062 063 066 067 069 071 073 

Ser Gin Ser Ala Val Gly Val He Ser 



FGF fr HUMECGFB 
haFGF 155 
N2 amino acid 



ACC 
ACG 
074 
Thr 



TTG GAC TTA TAC ACA CCA AAT GAG 

CTT GAT CTG TAT ACG CCT AAC GAA 

080 085 088 089 093 094 095 096 

Leu Asp Leu Tyr Thr Pro Asn Glu 



FGF fr HUMECGFB TGT TTC CTG AGG CTG GAG GAG ACC TAT 

haFGF 155 TGC TTT CTA AGA CTA GAA GAA ACG TAC 

No amino acid 098 . 100 101 103 104 105 106 111 112 

Cys Phe Leu Arg Leu Glu Glu Thr Tyr 

FGF fr HUMECGFB TCC AAG AAG AAT GTT CTC AAG AAG GGG 

haFGF 155 TCG AAA AAA AAC GTA CTT AAA AAA GGT 

No amino acid 114 115 116 121 124 126 127 128 130 

Ser Lys Lys Asn Val Leu Lys Lys Gly 

FGF fr HUMECGFB AGC TGC AAA CGC GGT CCT CAG AAA GCA 

haFGF 155 TCC TGT AAG CGT GGA CCA CAA AAG GCT 

No amino acid 131 132 133 134 135 136 142 143 144 

Ser Cys Lys Arg Gly Pro Gin Lys Ala 

FGF fr HUMECGFB TTT CTC CCC CTG GTC TCT TCT GAT 

haFGF 155 TTC CTG CCA CTC GTG AGC TCC GAC 

No amino acid 147 148 149 150 152 153 154 155 

Phe Leu Pro Leu Val Ser Ser Asp 

MODIFICATION IN MOLECULE haFGF 155 C0D0NS. 
FGF fr HUMECGFB-THE SEQUENCE FROM GENBANK(at NCBI), haFGF 155 
-THE SEQUENCE SYNTHESIZED BY THE INVENTION AUTHORS. 

FIG. 2 
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T7term 5671. .571 7 
^11021(5660) 
6His 5586..5603 
ytffc? 1(5581) 
A/of 1(5573) 
2$bv77Hl(554l) 

Sfu 1(5446) 
^ I (53 14) 



/^/l(5166) 
AkH(5071) 
T7 prom 4984.. 5000 
operator 5002. .5026 
^/ll(4965) 

^ 1(4776) 



/k/^ 1(4243) 
ffc/ 1(4229) 
^s-/ Ell(4061) 
lad 351 8.. 4597 
4pa 1(4040) 
^1201(4036) 
1(3832) 
Z"^RV(3797) 




KAN-RES 563.. .1373 



£*7l(1251) 



^/ 1(31 86) 

A&£ 1(3 165) 
^Ml(3137) 



727/1(2338) 
1071(2375) 
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HPLC PURIFIED FGF1 55(8-23-00) 
1 2 3 




LANEl : lOyul OF CONDITIONED MEDIUM 

2: 7/J OF HEPARIN-SEPHAROSE PURIFIED(0.45^ f/J) 
3: 1 4/il OUT OF 80/i OF HPLC-PURIFIED 



FIG.4 



5/12 



T7term 5611. .5657 
^11021(5600) 
6His 5526.. 5543 
Jft* 1(5521) 
/to/ 1(551 3) 
Bam H 1(5481) 
5)4/1(5386) 
' Nco 1(5254) 
/ 7 5-/l(5106) 
/Ifcfe 1(5071) 

T7 prom 4984.. 5000 / 
lac operator5002..5026\ 
^/ll(4965) 
5/7/^1(4776) 



i(4243) 
^b/ 1(4229) 
^s-/ EII(4061) 
lad 3518..4597 
4^1(4040) 
£y/?1 201 (4036) 
Peru 1(3832) 
/■^RV(3797) 
^1(3741) 




KAN-RES 563. ..1373 
5^1(1070) 

£471(1251) 



^571(1600) 



i^/ 1(31 86) 

/Vfe6l(31 65) 
/^/Ml(3137) 



727/1(2338) 
ife/1 1071(2375) 
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BsaBI 

BsaBI 

Bglll 



rlleLysSerThrGIuThrGlyGlnTyrLeuAlaMetAspThrAsp GlyLeuLeuTyrGlySerGlnThrProAsnGluGluCysLeuPh 



Styl 

Hcol Mval269I 



BamHIEcoRI 



Sad Sail 
EcoRI Hindll Xmalll Xhol 

Ecll36IIHincIIHindIII NotI Aval 



NUCLEOTIDE AND AMINO ACID SEQUENCE FOR CHEMICALLY 
SYNTHESIZED HUMAN A FGF (134 AMINO ACIDS) 



FIG. 6 
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T7term 5629. .5675 
Bpu\ 1021(5618) 
6His 5544.. 5561 
X/?o 1(5539) 
Ab/ 1(5531) 
Barn Hi(5499) 

Sfu 1(5404) 
/VS?^ 1(5272) 
/2s/l(5124) 
AW? 1(5071) 

T7 prom 4984..5000 / 
lac operator5002..5026\. . 

2%7/ll(4965) - v 
^ 1(4776) 



^1(4243) 
^b/ 1(4229) 
ffsf El 1(4061) 
lad 3518..4597 
^1(4040) 
£r/?1 201 (4036) 
/'w 1(3832) 
/~£Y? RV(3797) 
^1(3741) 



J1 ORI 




KAN-RES 563.. .1373 



C/a\{\2b\) 



^571(1600) 



^7/1(3186) 

716-^1(3165) 
/^M 1(31 37) 



/b/l(2338) 
^?/1 1071(2375) 



FIG. 7 
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Hindll Rsal Styl 

Hindi Mlsl Csp6I Ncol 



Sail 

EcoRI Sad Hindll Xmalll Xhol 

BamHI Ecll36IIHincIIHindIII NotI Aval 



NUCLEOTIDE AND AMINO ACID SEQUENCE FOR CHEMICALLY 
SYNTHESIZED HUMAN A FGF (140 AMINO ACIDS) 

FIG. 8 
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S/y 1(5715) 
T7term 5704..5750 
Bpu\ 1021(5693) 
6HIS 5619. .5636 
^/to 1(56 14) 
Xma lll(5606) 
A/o/ 1(5606) 
Mnd /// 1(5599) 

So/ 1(5593) 
Sac 1(5590) 
£c/ 13611(5588) 
Bam H 1(5574) 
Sefa 1(5446) 
/?s/ 1(5548) 
/tofe 1(5071) ,F1 OR! 

Xba 1(5031) twllJ^TOs^ 




/£s-/Eil(4061) 
lad 351 8.. 4597 
Apa 1(4040) 

^/?1 201 (4036) 
Eco RV(3797) 
^1(3741) 



1(4243) 

^fc/ 1(4229) 



Sp/7 1(4776) 




KAN-RES 563.. .1373 
^ 5>W /f/070j 

T\ £$71(1251) 



OR! 



/Wi(946) 



i??/ 1(31 86) 
/^/Ml(3137) 



^7/1(2338) 
1071(2375) 



FIG. 9 
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GGGCGCTGACTTCCGCGTTTCCAGACTTTACGAAACACGGAAACC GAAGACCATTCATGTTGTTGCTCAGGTCGCAGACGTTTTGCAGCA 
CCCGCGACTGAAGGCGCAAAGGTCTGAAATGCTTTGTGCCTTTGG CTTCTGGTAAGTACAACAACGAGTCCAGCGTCTGCAAAACGTCGT 

PpuMI 
EC00109I 
Drall 
Avail 



BsaBI 
Bglll 



3151 GAGCACGATCATGCGCACCCGTGGGGCCGCCAGATCTCGATCCCG CGAAATfrAATACGACTCACTATAGbGGAATTGTGAGCGGATAACA 
CTCGTGCTAGTACGCGTGGGCACCCCGGCGGTCTAGAGCTAGGGC GCTTTAATTATGCTGAGTGATA.XC pCCTTAACACTCGCCTATTGr 



MetAlaGluGlyGluI leThrThrPheThri 

Hpal 



Hindll 

Ndel Eco57I Hindi 



333 1 GAAArTTAACCTTCCGCCCGGGAATTACAAAAAACCCAAGCTTCT TrACTGCAGTAACGGAGGACACTTCCTGCGAATrCTGCCAGATGG 
CTTTAAATTGGAAGGCGGGCCCTTAATGTTTTTTGGGTTCGAAGA AATGACGTCATTGCCTCCTGTGAAGGACGCTTAAGACGGTCTACC 



Xmalll Hindll 
Cfrl Hindi 



3421 CACAGTAGATGGGACTCGCGATCGCTCCGACCAGCACATTCAGCT GCAACTCTCGGCCGAAAGCGTTGGAGAGGTCTATATCAAGTCGAC 
GTGTCATCTACCCTGAGCGCTAGCGAGGCTGGTCGTGTAAGTCGA CGTTGAGAGCCGGCTTTCGCAACCTCTCCAGATATAGTTCAGCTG 

+2 rGluThrGlyGlnTyrLeuAlaMetAspThrAspGlyLeuLeuTyr GlySerGlnThrProAsnGluGluCysLeuPheLeuGluArgLe 
Hlsl Rsal Styl 

CfrlCspSI Ncol Acyl Hval269I 

351 1 GGAGACTGGCCAGTACCTTGCCATGGACACCGATGGGCTTCTGTA TGK3CTCACAGACGCCTAACGAAGAATGCTTGTTTCTAGAAAGACT 
CCTCTGACCGGTCATGGAACGGTACCTGTGGCTACCCGAAGACAT ACCGAGTGTCTGCGGATTGCTTCTTACGAACAAAGATCTTTCTGA 



NUCLEOTIDE AND AMINO ACID SEQUENCE FOR CHEMICALLY 
SYNTHESIZED INTERFERON**— 2B 

FIG. 1 0 
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1 2 345678 

ELECTROPHOREGRAMM 

1 -MOLECULAR WEIGHT KITT94 000,67 000,43 000,30 000 
20 100, 14 400) 

THE CULTURAL MEDIUM, CONTAINING: 

2- haFGF 1 34{A0fi I OF THE CULTURAL MEDIUM) 

3- haFGF 140(40yU, I OF THE CULTURAL MEDIUM) 

4- IFNa2B(40yLt I OF THE CULTURAL MEDIUM) 

5- haFGF 155(40ycx I OF THE CULTURAL MEDIUM) 

6- HGH(40yu I OF THE CULTURAL MEDIUM) 

7- MAP(40/x I OF THE CULTURAL MEDIUM) 

8- ^-GALACTOSIDASE OF E. COU(40yU, I OF THE CULTURAL MEDIUM) 



FIG. 11 
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1 2 3 4 5 6 7 8 

ELECTROPHOREGRAMM OF THE PURIFIED PRODUCTS: 

1 -MOLECULAR WEIGHT KIT (94 000, 67 000, 43 000, 
30 000, 20 100, 14 400) 

2- haFGF 134 

3- haFGF 1 40 

4- haFGF 146 

5- IFN a 2b 

6- haFGF 155 

7- MAP 

8- MOLECULAR WEIGHT KIT 



FIG. 12 



